The objective of this paper is to compare the average annual and total cost of obtaining a university degree in three different universities: an Open and Distance Learning university serving lifelong learning purposes and two conventional universities in Greece. Our findings show substantial differences in average annual costs (per student) among these three universities with the Open and Distance Learning University (Hellenic Open University-HOU) having both the lowest annual average private and university cost. Consequently, HOU has the lowest average social cost. Moreover, comparing the total private cost for obtaining a university degree, the lowest cost is in the HOU despite its longer period of studies. This raises expectation to perspective students of HOU for higher rates of return after graduation. A similar pattern, also, holds for the social cost showing that HOU is socially cost effective. Clearly, our findings suggest that an Open and Distance Learning University that serves lifelong learning purposes is a cost effective investment in creating human capital privately and socially.
Introduction
In this paper we compare the cost of studies between a distance learning university and two conventional universities in Greece. We distinguish two types of costs accrued by university studies: first, the financial costs incurred by students and their parents representing the private cost of studies and second, the financial costs undertaken by a university due to its operation and thus named university cost. As private cost, we consider all personal expenses such as accommodation, food, maintenance, transport etc. that a student or his/her parents have to pay during his/her study. On the other hand, given that all universities in Greece are public universities mainly financed by the ministry of Education and partly financed by research funds raised through research projects, we define as university cost, the amount that a university spends per student from its own financial budget. The sum of private and university costs is defined as the third type of cost, the social cost of education per student.
For our analysis we have selected three universities: the Greek distance learning university, named the Hellenic Open University (HOU) and two traditional universities requiring physical presence of their students: the University of Macedonia (UOM) and the University of Crete (UOC) . The selection of these traditional universities was based on two criteria: first, both universities are located in the Greek periphery, as HOU does, and second, these two universities are about the same size of HOU. To estimate student expenses (private cost) in the case of traditional universities we used a questionnaire survey. Questionnaires were filled in along a student interview in his/her university campus, while the interviews for HOU were carried out either via telephone, or by meeting students after appointment at a convenient to the student place in four different towns. The quantification of the university cost of studies was based on the official annual balance sheets that universities submit to the ministry of education. Subsequently, we compare private cost, university cost and the sum of them defined as the social cost of education for the average student in these three universities, as well as, the total cost of obtaining a university degree in each of the three universities.
The structure of this paper is as follows. Section 2, describes the methodology used for the quantification of student expenses i.e. private cost, it analyses the methodology for estimating both the university cost and the social cost per student in these three universities. All these costs are on annual basis. Furthermore, in this section, we also analyze the methodology for calculating total costs required to obtain a degree in each of the three universities depending upon the different years of studies that may be required in each one of them. Section 3, presents the sample description as well as the data set. Section 4, contains the empirical results. Finally, Section 5 summarizes our paper and spells out the policy implications of our findings.
Methodology
As we mentioned above, we have used a questionnaire survey in order to obtain data for the private cost of studies in UOM and UOC. Section 3, below presents the sample description as well as the data collected for the two traditional universities. It should be noted, however, that the private cost incurred by HOU students is different to the one incurred by students of the two traditional universities. Indeed, HOU students do not have to rent a house near their university because the distance learning methodology employed by HOU, allows them to follow their studies while remaining in their home city. However, HOU students have to pay tuition fees for their studies, some travel expenses and possibly some hotel overnight costs in order to attend either their Group Advisory Meetings (GAM) or by moving into their examination centers.
Data on annual average tuition fees per HOU student were selected from the Rector's office and Finance department of this university. Students of HOU are considered either active or registered. Active students are those who attend a module and pay their tuition fees while the registered students are defined as those who are allowed to attend to module but they do not actually attend it in a current academic year. Consequently, we use only the number of active students for the calculation of annually average private cost of studies per student.
As we mentioned above, in the calculation of the private cost for HOU, besides the tuition fees, we include the students' travel costs incurred for attending their GAMs and participating in their final and resit exams. To this end, we first, calculate the average number of courses declared by students in a year and the students' attendance in the GAMs. Second, we find the average percentage of students that have to travel in order to attend their GAMs and exams according to their residence area and the area where GAMs and the two exams (final and resit) take place. We describe the calculation methodology of the annually total cost of studies in the next section.
Except the tuition fees and the travel costs, HOU students also incur some other expenses for their studies such as private extra tutorial classes for the preparation of their assignments and their exams. Data for these expenses are derived from the survey regarding the HOU graduates described in Section 3.
Finally, in the calculation of the HOU students annual cost of studies, we add the amount of €100, which includes the consumables (computers and stationeries).
We consider this amount an ad hoc one. However, the questionnaire survey in the case of traditional universities students shows that the consumables are equal to the amount of €100. We assume that there is no difference in this type of expenses between HOU and traditional university students.
For the calculation of the annual university cost per student we used data of the finance department and the Rector's offices of the three examined universities.
Finally, in order to calculate the total private cost of obtaining a university degree we used the actual number of studying years required for completion of studies in each of the three universities, these data were obtained from the Rector's office and Finance department of each university.
Data Description
The data set for the private cost of studies was collected with a questionnaire survey in the two traditional universities i.e., UOM and UOC. For UOM the survey took place in Thessaloniki while for UOC in the two campuses of the university i.e., Heraklion and Rethymnon.
The size of a sample according to international literature should be over 2.5% of the population [1] . 1 To determine the size of our sample we used secondary data for students' population obtained from the Rector's office in UOM and The Hellenic Statistical Authority (ELSTAT) uses a sample equal to 2% of the population regarding large population surveys. 2 The active number of UOM students in 2013 was 7993.
Program "Education and Lifelong Learning" of the National Strategic Reference
Framework (NSRF). The survey period was from June to October 2015 and 712 questionnaires of first degree HOU graduates were completed, i.e., 4 .5% of population. 3 For the calculation of university cost, social cost of studies per student and the number of active students, we used data of the Finance department from each of the three examined universities. In the next Section 4, we present the results related to these types of costs. Table 1 shows the results of our questionnaire survey regarding the student expense in UOM and UOC in columns three and four, respectively (these can also be seen in Figure 1 ). For UOM each number is the arithmetic average per sector, while for UOC, each number is the weighted average per sector. 4 The sectors included in the questionnaire are the standard sectors of economic activity used by the Eurostat NACE rev.2 classification [2] . We see that the first sector in annually expenses for UOM is entertainment, library, museums and gambling (including OPAP) with €1185 followed by rent with €1031. Food, beverages and tobacco, road and rail transports, fast food and clothing have a significant share in the total expenses for UOM students. For UOC, we have almost the same results. Though, the first sector is rent with €2499 and then comes entertainment, library, museums and gambling (including OPAP) with €840. Also, food, beverages and tobacco, and clothing have a great share in the total expenses. One notable difference between UOM and UOC is the amount spent for sea transports. It is the 1% of total expenses for UOC students, while it is almost insignificant for UOM students. Figure l below is an alternative way of reading Table 1 . Figure 2 below displays the shares of each sector in the total expenses. Sectors with less than €50 are categorized as "Other sectors".
Cost of Studies Results

Private Cost Results in UOM and UOC
The sectors that have a small share in the total student expenses, in both Universities, (<0.5%) are those of heating oil, health services, firewood, computers We see that UOC students spend €1300 more than UOM students. Therefore, we need to test the means equality hypothesis, i.e. H µ µ ≠ . We use t-test according to Welch [3] , to test the hypothesis that the means of student expenditure differ between the two Universities. It is expected that the means of student expenditure differ between UOM and UOC because 11) the student in the two universities present different social economic characteristics and thus, their expenses differ and 2)
UOC has a Medical School, whereas UOC does not.
The test statistic was calculated from ( ) This difference between the annual average student expenses between UOM and UOC can be primarily explained by the rent expenses, which are €1468
higher for UOC students. Indeed, the rentals in the cities of Heraklion and Rethymnon are higher than those in Thessaloniki. One possible reason is the greater number of tourists in Heraklion and Rethymnon, and thus, house supply is relatively shorter due to the small size of these cities. One other factor, which explains the difference in the student expenses between UOM and UOC is that 12% of UOM students (the corresponding number for UOC is 1%) do not rent a house near the university. Namely, these students live with their parents in their place of residence in Thessaloniki or they move to Thessaloniki just for the exams (attending class in UOM is not obligatory).
Private Cost Results in HOU
As we mention in Section 2, the private cost of HOU students displays different characteristics than that of UOM and UOC students. Students do not incur rent expenses as they do not change their place of residence due to their studies be- der to calculate the total private cost of studies we need to add the amounts corresponding to travel costs (so the HOU students can attend to GAMs and participate in their exams). So, we take into account the following: 1) Students that have to move and thus incur the travel costs, in order to attend to the GAMs and to the exams are those that do not live close to the places where GAMs and exams take place. Also, the number of students that live in a town different than that where GAMs and exams take place are 9092 in total.
2) We need to estimate the average number of travels per student according to GAMs. In undergraduate programs, 964 student groups in 81 modules have 5 GAMs annually while 135 student groups in 16 modules have 6 GAMs annually. 5 Hence, the weighted average of GAMs is 5.12 (NUOSS). The weighted average of participating in every GAM is 62.4% (PARTOSSU).
3) Every student that lives in a town different from the location of his/her GAMs has to travel in order to participate in his/her exams, while only 50% of these students have to travel for the resit exams. 6 4) We estimate that the travel cost required to participate in GAMs and exams is about €130 including cost of travel, rest and living. For undergraduate students that travel from abroad (FTU) the travel cost is about €350. 
where, ATRAVC: the average cost of travelling per year and per student in HOU, TU: the total number of undergraduate students, FTU: the number of undergraduate students living abroad, DTU: the number of undergraduate students living in Greece, DTU = TU -FTU,NUOSS: the number of GΑMs in undergraduate programs, STU: % of traveling undergraduate students PARTOSSU: % of undergraduate students participating in GΑMs According to the ATRAVC formula, the average cost of travelling per year and per student in HOU is equal to €199.55. 7 Besides the tuition fees and cost of travelling, HOU students incur some other costs for their studies. The major cost is the expenses accrued by the tutorial classes required for the preparation of assignments and exams. The data for the tutorial classes' costs was extracted from the questionnaires of the survey regarding the HOU graduates (see Section 3 for a description of the HOU survey).
The weighted average of tutorial classes is about €1235. This amount corresponds to annually average expense of €182. Furthermore, we assume that this amount remains the same in 2013, since this survey was carried on the 5 Each module has a number of student groups is several cities, depending on the total number of students registered for the module. 6 The final exam pass rate is about 50%, while the total pass rate is around 70%. Thus, every student has to move 1.5 times for the exams due to living in a different county. 7 The first term in the RHS of ATRAVC formula, captures HOU students that are in Greece and they move regularly to their GAMs, while the second term captures HOU students moving to their exams' centers either within Greece or from abroad. Moreover, we have to add the amount of €100 in order to find the total annual HOU student expense. This surcharge includes the consumables (computers and stationeries) and we consider it ad hoc. However, this amount is the same as that of traditional-university students, which we assume that have the same needs with the HOU students.
Finally, should we take into consideration all of the above, the total private cost of HOU students is approximated to be €1394. Specifically, its components are: €912.41 for tuition fees, €199.55 for movement costs required to participate in GAMs and exams, €182 for tutorial classes and €100 for consumables (computers and stationeries).
University Cost and Social Cost Results in UOM, UOC and HOU
The Finance department and Rector's Office of UOM and UOC, provided us the data required to calculate the university cost of studies. Namely, the expenses of each university for its students, and the number of active students. The active number of students is the number of students whose current education year is equal or less than the average number of years required to obtain a degree augmented by two years. Also, the active students are those who have access to the student provisions system (books, supported material, medical care etc.). In HOU, active students are those who attend a module and pay fees (each programme of study consists of annually modules each one corresponding to three semester courses of conventional universities), while the registered students are defined as the students who are allowed to attend a module but they do not actually attend it in the current academic year. Consequently, we use only the number of the active students for the calculation of annually average cost of studies per student.
In calculating the total university cost we have included expenses regarding research financing by the state or private entities. The Universities Special Account for Research Funds manages these funds. 8 Research funds are important because they show the creation of new knowledge as well as the absorption capacity of advanced knowledge created elsewhere. 9 So, research in progress in one university affects teaching quality offered by that university and thus, research funds should be taken into account when calculating university cost of studies. Regarding HOU university cost of studies, we have used the respective balance sheets. The total HOU expense per student is €1024.84. 10 From this amount we have to subtract the amount related to tuition fees i.e., €912.41 (see above subsection Private cost results in HOU) that is a part of the university's budget but it is calculated here under the "private cost" of studies. Therefore, the total univer- We observe that the university cost of studies per student and year is significantly larger in UOC then UOM follows with HOU being the last one. These results are expected as UOC has a Medical School and according to international cost indices [8] , the operation of a Medical School costs seven times more than that of other Schools that do not have laboratories. Thus, the existence of labs explains the increased university cost in UOC. Also, UOC has campuses in two cities, while UOM has campuses only in one place. HOU has the lowest university cost of studies because its students have to pay tuition fees, which cover a great deal of the total university expenses. Also, the distance learning methodology contributes to a further reduction of university expenses (Deming et al., 2015) .
The calculation of the social cost per student is obtained from the summing up of private and university costs of studies per student and year. studies per student compared to UOM.
Concluding this section we may say that private, university and social costs of HOU are the smallest compared to other two traditional universities.
Total Cost of Studies Required to Obtain a Degree
We turn now into calculating the total cost of obtaining a university degree in these three universities. Besides the yearly cost of studies per student we, also, need to know the average duration required for completion of studies in each university. Table 4 below presents these numbers.
We find that HOU average duration of studies is indeed higher than that of UOM and UOC because most of the HOU students are part time matured students. They work during their studies and most of them have families. The lack of time is greater for them compared to traditional universities students due to family obligations, work obligations and social activities, thus, study attendance, studying time and the exams pass rates are relatively lower for HOU students.
Yet, in UOM and UOC, the actual average number of years required to obtain a degree is greater than the standard required number of years. Katsikas et al.
(2011) find no evidence of a strong correlation between the social economic characteristics of UOM students and the number of years studying or with their performance. Hence, we may consider that the institutional framework of Higher Education studies in Greece plays a significant role to the divergence between the actual and the expected number of years required to obtain a degree. Based on Table 3 and Table 4 , we can calculate the total amount invested by the society as a whole for a student of UOM, UOC and HOU. Also, they show the respective amount regarding the private and university cost.
In Table 5 , we observe that the HOU social cost of studies required to obtain a degree is the lowest among all costs. Specifically, it is 2.5 and 4.72 times smaller Table 4 . Average number of years required to obtain a degree. universities and HOU, one could expect that the rate of return attributed to a degree from HOU could potentially be much higher than the rates of return that graduates of the other two universities could earn due to the lower total cost of studies in HOU. This is in accordance with the finding of Agiomirgianakis et al. [9] who show, by using a Mincer type model, that the rate of return to investment in education for HOU undergraduates is about 4 times higher than that of undergraduates of traditional Universities in Greece. This rate is about double for the Master's degree graduates. Also, HOU university cost is 2.74 times lower than the corresponding cost in UOM, whereas it is 20.8 times smaller than the respective cost in UOC.
The reasons that HOU displays significantly lower total cost of studies required to obtain a degree is because of two reasons, first, the lower private cost relative to the corresponding value of the traditional universities as HOU students do not have to move away from their home due to their studies and second, the usage of distance learning methodology considerably reduces the university cost of studies per student. The presented results are in accordance with international literature, which suggests that the distance learning methodology reduces considerably the cost required to obtain a degree [10] . 
Conclusions
The objective of this paper is to compare the cost of studies between a distance learning university and two conventional universities in Greece. We distinguish two types of costs accrued by university studies: first, the financial costs incurred by students and their parents representing the private cost of studies and second, the financial costs undertaken by a university due to its operation and thus named university cost. As private cost, we consider all personal expenses such as accommodation, food, maintenance, transport etc. that a student or his/her parents have to pay during his/her study. On the other hand, given that all universities in Greece are public universities mainly financed by the Ministry of Education and partly financed by research funds raised through research projects; we define as university cost, the amount that a university spends per student from its own financial budget. The sum of private and university costs is defined as the social cost of education per student.
We quantify the private costs of studies in three universities: the Greek distance learning university named the Hellenic Open University (HOU) and two traditional universities requiring physical presence of their students: the University of Macedonia (UOM) and the University of Crete (UOC). The selection of these traditional universities was based on two criteria: first, both universities are
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In Greece, degrees obtained by HOU are considered equivalent to degrees of conventional universities and provide the same professional rights to their holders. located in the Greek periphery, as HOU does, and second, both universities are about the same size of HOU. To estimate student expenses (private cost) we used a questionnaire survey. In the case of traditional universities, questionnaires were filled in with a short student interview in his/her university campus, while the interviews for HOU were carried out either via telephone, or by meeting students outside HOU campuses. The quantification of the public cost of education was based on the official annual balance sheets that universities submit to the Μinistry of Education. Subsequently, we compare private cost, university cost and the sum of them defined as the social cost of education for the average student in these three universities.
Our findings show substantial differences among these three universities with the distance learning university (HOU) having the lowest annual private average cost (€1394) despite the fact that its students have to pay tuition fees. This lower annual private cost of studies in HOU stems from the fact that its students do not have to relocate their place of residence and thus they do not face expenses for rent and maintenance associated with their studies.
Comparing the private cost of studies of the other two traditional universities, we found that the UOM is having a lower annual average cost (€5006) compared to the UOC (€6306) or, equivalently saying, a UOC student has on average €1300 higher annual private cost than a UOM student. The difference in the private cost of studies between the two traditional universities which is statistically significant at any convenient significance level is due to the higher cost of rent incurred by UOC students.
Examining, next, the university costs of education, we found, once more, that HOU has the lowest cost per student (€112.43) of the three universities. This finding is due to two reasons: first, the larger part of HOU expenses is covered by tuition fees and secondly, HOU uses the distance learning methodology which contributes further in the reduction of the cost of study [10] .
Comparing the average university cost of studies of the two traditional universities, we found that the UOM is facing a much lower annual cost (€455.58) compared to UOC (€3093.25). This difference between UOC and UOM stems partially by the fact that UOC has a Medical Faculty which, in turn, has high costs due to its laboratories. Indeed, the existence of a Medical Faculty in a University, according to international cost indicators is seven times higher compared to a faculty that does not include laboratories. Moreover, the UOC operates in two campuses in two different towns, namely in Heraklion and Rethymnon. These two reasons jointly result in a higher operational cost of the UOC compared to UOM which does not have labs and is located only in one town i.e., Thessaloniki.
Comparing, next, the annual social cost per student, invested by the society as a whole, in these three universities we found that HOU has the lowest average social cost (€1506.43), followed by UOM (€5461.58) while UOC has the highest social cost of all (€9399.25). We turn next our analysis into quantification of the total cost of obtaining a degree in these three universities. To this purpose, we have in addition to annual expenses (private, university and social) to take into account also the duration of studies in each university. The actual average number of years for completion of studies in the HOU is in general higher than corresponding years of studies in the traditional universities. This could be explained by the fact that the majority HOU students are part time students who work during their studies and/or are having families. Both factors result in a lower available time for studies and thus leading to a relatively prolonged duration of studies relative to other two universities. Also, since UOC is having a medical school that requires a longer duration of studies has on average a longer period of studies relative to UOM. Therefore, we estimate that private costs for obtaining a degree are €10,873.20 for HOU; €27,032.40 for UOM and €37,205 for UOC. While the social cost for obtaining a degree in the three universities is €11,750 for HOU; €29,439 for UOM and €55,456 for UOC. Comparing these results we can say that to obtain a HOU degree, a student has 2.49 times lower private cost than obtaining a degree in UOM and 3.42 times lower private cost than that in the UOC. From the point of view of perspective students, the much lower private cost of HOU degree has raised expectations for higher rates of returns after graduation. This is a reason for the popularity of HOU degrees denoted by the large numbers of applicants to HOU programs in the past 18 years.
A similar pattern holds for the cost of society as a whole. In particular, the social cost of obtaining a degree in the HOU is 2.5 times lower than that in the UOM and 4.72 times lower than that in the UOC.
The reasons that lead to this lower average private, university and social costs of HOU are, first, because changing place of residence is not required by the HOU and secondly, the use of distance-learning technologies considerably reduces the state cost of education per student.
Clearly, the policy implications of our findings suggest that a distance learning university serving lifelong learning purposes is a cost effective investment in creating human capital, both, privately and socially. In an era of tight budgetary conditions faced both by governments and households, investment in university distance learning programs leading to a university degree, might be a useful tool of financial consolidation that public authorities, as well as, perspective students might have to pursue.
